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1 *l;Me]*H 3*1! ^\ ^M-, op «g = £ *HKR), 

*UW3(C) f- #7i^#oi jflja.^. o>^ szl PID sj s ^ t,^^ PID 

^ ^ ^8 ?Vrf. 



£ 4 



pid afloj, a)^, t^ig a]s ) A/D ^ 
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9? {APPARATUS FOR TEMPERATURE COMPENSATING WITH LOW 
POWER DISSIPATION AND METHOD FOR TEMPERATURE COMPENSATING} 

5. 1£ PID *H<H33.-i- °l-g-$ ^£^^1^1 7fl 3=3^ t 1 ^* M-^vfl^ 

a —i ->- , 

£ 3f ^ 1^2] «J ^Hl°fl 4^, ^r£ti] 57-^-7} t^ig Al^l^el^ ^S. 

H 4b ^ ^fil q-s. ^H«fl rcHE-, t^ig pid *)H7l5. *]ig-<i ^51£L 

H5^^ ^3 5E rfs ^AHlofl irj-^., u^l^ £tr h^w.^ c^l^ PID ^H7l 
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<6> a. ^}M. ^^^.ofl ^-^}7ll ^^*V ^£^^r 

£r£l±^r*l ^ ^^^1 ^ 5} ^5., ^1 PID l^lt o]-§-*> 

<7> £2|-S. < i^^>(Arrayed Waveguide Grating: °}*} AWG^r ^f")^ St^^^cH 
(Wavelength Division Multiplexing: o]s r WDM°14 ^) #-f-^l Ali^H 
% 4^ SE^ ^4^21-^1-71^ 4^^1/^4^2l-7l(Mux/DeMux)S- A]~g-£l 

W^li*r ^ *>M- 0 14. AWG4 %^d±*}^ ^H^r^sH 

£^^r £^ *rfe ^SH^^l A -^SH^H^l^r ^S. PIDCProportion, 

Integration, Derivation) ^l^sl^l- ol-g-^-o.^ ^% ^ $14. 
' <9> 5. l£ #Efl^ PID ^M^f ol^-^j- ^S^io^ o} 7 fl^^<?I 

(20), 4^ ^-4-^^(30), ^^M^fUO) ^ ^£^1^(50)5. ^€4. 

^r£^ ^<^i]t^ x>ol £*V ^SKVerr)* #^tr4. 7l^^£^ ^-g- ^Hf- 
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e14 DAC(Digital-to-analog converter)!- °l-§-*H ^SM- Sl7r*M4 ^ # 
°g-^(Vref)* ^l7V^-A^^i 7l^^£l- 'i^*}7]} 5)51 ^Ufl-grS.^ AWG4 ^-£r 
*H1 ^Sl^o} t^^M: oio^ s-oj * ^<£&(Vcur)iL3. 71^5.^ 

ylil*>7fl £4. 

<12> PID *lH^-(20)^ ji^-f^-g-Jfofl ^-°r5l4 ^U-grH-fr 

*l?lxr <*^8: ^14. pid ^1^^ ^E^sH^ofl 44*1 

P*fl<H, PI^H, PD^H, PID A>-g-^- ^ &4. 

<13> j7^=-^^«.(30)5.^ 4^ OP ^(power op-amp., <£^#7l)7 r ^ 4-8-4*1 
PID ^433.4 <^7> w>of o]» f^-SH £:H*)H^H1 31^^-1- 

<14> ^r£^H^}(40)^ ^71-^ ^*fl4 ^^4^ ^Hf ^oR>4. °M , 

°J7]-£1^ ^4 ^ ^ ^ £ aUn^-o]iAi 0.4 #<y-&(Verr)^ ^ofl ^ 

*1I4 ^4^1 .2.4 °^( + )^ St-i- 44^31 #^7} ^5]7fl 

SlJL altflJL j2_4 ^o] -g-(-)4 ^oj. ^ 7M?11 sjTg o.^ £* 7} ^^-£)7fl £ 

4. °l^^!r ^t^H^V^b 44(heater)4 TECCthermal electric cooler) ^4 4-§- 
£4. 44^r ^l7 r s]^ Slff-4 ^444 7 r <14 7^ 7l^# ^^*H, TECtt °2 

7>4^r #^4 ^ofl 444 7>^/^2]"Al ? l^ ^^4- 
<15> £riE44(50)^r -grSl- ^^Hr 7]^§r £-£^14^ 4*1^1 

(thermistor), RTDCresist ive thermal detector) °J4. 44^4^ £r-E7 r ^7 r ^- 

ofl 444 7^*J-^ol ^0>4^ S-^ol Ojo.^ ; R TD ^ f£ 7 f ^7>f-ofl 444 7i%1-^ol 
^7}*}^ $14. 
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sH, °W 4^ ^ 2-1-^^^ 

(Pulse Width Modulation: °]*\ PWM°le} ^) miM^s}- ^ff-S^l- A}-g-£>a) aj-<g^- 

<18> £ 2fe f efli] 7]^ 7fl 1-^£o]i4. 

<19> £ 2*1] £^1^1 ^o], ^2fl£] ^^Vcg ^S^^tt A oM £ 19] ^°1H 4 

3 OP tflX) PWM csj.ol^(3i)2]- ^^-5|S.(32)S £ 3^r PWM 

^0^(31)4 ^^-^^(32)^. Jl^ ^-^-(30)^ M-EHfe 

^.S., 3.x} *!<&3JH1 7l^H oj-^zL PID *1H^-(20H*| ^JEJi^HlJLl- #3*1-JL 
(Vpid)(3a), PWM =eH*l (31H1 ^ ##*H(3b), ^31^ ^^-7)(32)# ^ 

DC ^IJlS. w>^cq-(3b) . 

<20> ZL^uf, £ 2^1 ^ ^Hfl4 -g^iL^^l 2] , ^VdS.^. PID 

^S* °l-g-*H w]sfl7l(P), ^^-7)(I), nl«-7l(D)l: Six} ^tfSKVerr H 0°) 

^H*V4. ©H, 6>^-5.n PID ^H^S# t^SW 3*Wfe OP ^4 

R(7i%V), C(7fl3flAlEi) ^4 ^7}^o] ll3}tf. Oj-^ o]Ei*l PID 
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<2i> 5£^ f ^jEHljE-^-ofl^ $_%\ ^«a-5Jt(Verr)* H^^-S., *r*^*7l* °l-g-S r 7i4, 
31 ^#7l (Instrument op-amp )# °l-§-i5H ^£5151 7]^^£2] 
*V1- ^f-ilS.*) <3<H^4. ^^^^-S. ^*fl£51^ £51^ofl Aj~g-S]^ 

-8:51*1 ###3 s.^o] ufEf^cf. afl 

^r^, £51^3. a>-§-£)^ ^n^ti (thermistor)^ RTD^ AA *H^tt ^ 
7\^d\] z\^&o] ^o}x}^ s^o] ojoc^ RTD^r £517} ^7}f-^l 4^ 

°1 f^Rr 7MJ1 &7l nfl^-oltf. <g*\ ti>^- ^-o] # <£&( Ver r ) 5} 

^o] w}^o.^, (heater)^- TEC^ ^£ ^SL^l^^Hl ^r^lfe #-ff-^ ^ 

1=}. 44*1, £S.w]JnJf^ £51 ^H<>1 4^ cf-g- o] ifl 2)5.71 ^(Printed 

Circuit Board: PCB)# ^-B^t ^Vtt #^°1 



[^vt^ol °1^7} ^ 7^ 4*fl] . 

<22> ^-715} ££ ^Efl7l#S] *M*l"7l ^ §H £ ^£ £51 

iL^^o} 3 7ll- ^^J-Jl ^l^til-g-^- ^ oj^ *ji£<g £51iL-#^ ^ ^1 

<23> £ 4^ ^3£ £51 4H^) #fHl ^T^l^Ol ^}l45l PCB1- Af^-^JlA-lS, 

4 0 <^ £51^1- ^-g-^- ^ 01^ 7-1 t<I £51iL^ y o^ ^ ^SRrefl 5d4- 

<24> ^-71 iH^l 7-1 ^1 £51iW^£ ^7f7> ^ 

^ £H$sH ^-^711 <a^tr £5HR3# #5H=- £511^^ ofl c^o^, ^-71 
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4^4; -*7i 3*11 iL^st-i: d/a si£«H aijls £€-*Hr 4^4; 

#7] oy^SZL AISS. ^-7] _$.*}&c>l 0 7> of^ZL^o] ^ o. S p ID ^ 

<H*lfe *Vcf. 

3ir ^>7l ^7}^ 71 ^£^1 3*11 

^ 3*11 t^sfe ££3^4; ^7i ^^U-^ 3*11 ^.^> 

&-g: o>^n ^ljrjg. £^Rr D/A ?1334; #7l o>^ZL *)S.S_ SLx}&°] 0 

°1 ^Sls. PID *1H*H ^£iL4>Hl:§:-I- iHg^Hr pid 

^H^! ^ ^71 oj-^z! PID ^o^o] ^j^VAlj-^ 

1- ^H^Hfr ^s.^^ miSLS. $3-. 

[!H33 ^ ^ 
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«fl 6 > W. *M 

^ * °1 ei *V *3 a^J-i- 

^171^ ^ ^ofl tfl 
4^ ^-f ZL # 

:2)^r ^£HliH-f-(100), 

'A a*HB| (120)5. 

^■JEHljil-f (100HH ^71 
^SKVcur)^ -g^JE. 
rr)* °H, 1^ 



1020020047181 2002/11/8 
€*fl££3 #3*Hr SjSfe 7l^^<a-(3V), *\^, , GND^ £ 

^3. *^H7> ^€ ^Wfl7l ^ Bfl^| SIS! ^S. A>-g-^. a}7H ; A^n)iBl 

(thermistor)^ ££^7} *\%^ ^£7> ^7 r ^-oj] 4^ ££^0] ^ 

^<>r*H ^fl^rS^ ^°*m(Vcur)5L ^o>xl^ 3*8=0] oicf. ttf^, ^<y. 
&(Verr)£r ^^]^ Vcur - ^^11 VrefS. tH8 , RTD^I- £-8: -S:£^1^7> 

&(Vcur)JE ^<>r*l^r ^^^>1 $14. ^> ^SKVerr)^ Vref - t^lli 

VcurJLS. ^Ul^^. TXr^i , ^r^l i2-¥-(100Hl *i 4^1^ *l «1 

<3i> c]^]^ _o_*> ^SKVerr)^ D/A ^1^1 Bl (120)1- *}<MiL5. £ 

M ^ cf^SH PID ^H-^OO)^ ^^s]JL, PID AlH-^OO).^ 2.x} 07} 
PID ^11^71^-g: ££iL^H4JL» ^^1r4. 

<32> PID ^H«.(200)5q ^ii^^ll^ Jl^-W- ^-g^(300HH -gr^M^f 

(3)sL ^^Jl, ^£^^^-(3)^ °J7V^ JL*HH1 <^fl dl7>^ f£f ^H^VTfl 

^4. -H^-if- ^-^(300)^ PWM =efol^(310)^f ^35.(320)5. ^s]^^, 

PWM :E.e}c>l»U310)Tr #^7^*J-ol ^-ji ^jLirO] ^cf ^Qo] ^ ^o £S ^ 

<33> £ 5^r £ ^Hl« M-Bf^^ JE^ilS, ^^11 PID 4°)7)^ ^€ 

£r£^i(l)Sr, :£-¥-( 100), pid *lH^-(220), -H^lif ^-§^-(300) ^ A/D 
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^3(210), D/A (230)5. ^€ *HiL'*£l-(2)4, -frS^W-fO)* iW^r 

<35> #7) S. 121 ^^Kr o>^5.zi pid *HJf(200) cflA] cj*^ pid ^^-^-(220)5. 

^slfe 3H *H7> SIA^, PID *H# fl«fl PID *)H^(220)2l #^ 

icN A/D ^£1(210) ^ D/A £^(230)1- 
<36> ^£tilJilY(100)<HlAi ^7B^£2l 7l§^HSl *><y ^tftf 

sT A/D &*\1Z\(210)°\] 2l*lH cl^l^ ^MilS ^^M, 

^^11 PID *lH^-(220)5. ^^^4. 
<37> PID *fl°W220)°IHfe- £*1- 071- 5l£^- cl^l^ PID *IH1- 

^^W. ^HH PID *)H^r ^-§- ^>ol5L5 ^54^1- ^r^Sl^, 1=1*11 PID^l 

«^ PID *IH31 71^-B- 

<38> 2:4^ = Kp x J2.*V (Hlafl p) + 

<39> Ki X Slx}4\ ^7) I) + 

<4 o> Kd x ^5) *V (*l-g- D) 

<41> ojl- 71J1S. M-Bl-ifl^, 

<42> nVpid = n-lVpid + DnVpid 

<43> DnVpid = Kp x (nVerr - n-lVerr) + 

<44> Ki x nVerr + 

<45> Kd x ((nVerr - n-lVerr) - (n-lVerr - n-2Verr)) 
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^7] <^HH nVpid^ n-lVpidfe AA %$\, #3 ^A^% M-^vfl^ , DnVpidxr ^ 
3| ^H^, nVerr, n-lVerr, n-2Verr^ AA ^ , , 

*}«■ ^31, Kp, Ki, Kdfe ^ al^-SHs 3£#^r, *l£#^r«- ^p)t.Vcf. 



<47> t)*H PID ^H«.(220)^] D/A 230)1- -f-*]H 0)^^0.5. ^ 

t^, PWM E.A°)^(310)^- ^^-7)(320)^ ^€ ji^fi. ^«-(300)« ^e^, 

SKEE-Ij- *.V4. ^H, rq^l^ piD ^1^^ ^Jl«fl 4^ P *W , PI , PD *IH , PID 

<48> S. 6-rr ^- £ 4^ ^Bj-ifl^ iE^AS, C^ig 5Pf<4 c)^ 

PID *)H?l3- ^^<g ^iL^^S) ^£ ul-Ej-vflc)-. 

<49> JE 6ofl £X|^ y>^ £oj f £ ^Aloflofl oj-s ^^.<g ^-£^1-^^ 

£^1^(100), PID ^1^-^(220), JL^Hf- ^^-(300) ^ A/D 

£^(510), D/A ?l^Ei(230)S ^£^£^(2)32]-, ^je;^-* ( 3 )-i. 

<50> £ IS] ^sLzl PID *)H^-(200) tfl-iQ ^^11 PID *IH^-(220)JL 

^H7> ^A^ ( pid *)Hl- ^Sfl t^ig pid ^^-^-(220)^ #^#ofl d/A 
^£1(230)1- ^wl*V4. 
<51> ^^(D^M ^#£1 ^fl^iE^ A/D S^EKllO)* #S]H ^ 

3*11 VcuriLS. ^£l^, ^J&yl^rUOOHH 7l^^S^ 3*1! Vref 
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4 ^£51^ £<S& Vcur^ 2.*} Verr7V T^^. 4*111 ^\ 

Verr^r 4*1 ^ 4°l3-3- ^mir^Hl <2^*V 44 ^±\<L3. 

44! PID ;*)H7H 4$ PID D/A (230)1- -f-*lH 

£U, PWM H4°l*l (310)51- ^^-71(320)1- ^-je^*. ( 3 )ofl JL^m 

7l§^5L4 ^fl^5L# <£^-s}7\] ^4*Rr £HiL##*l* TWA £4. 

<52> £ 7^r 4^*M /<*t}-f^7l (WDM Mux/DeMux)^44 ^ AWG4 ^S^-^^r 

^^f7l 4*fl t^4 ^-§-tb afIS 44^ tt 51^14. 

<53> ^rS^UWH AWG i^V(lO)^ A}^f£f ^#t!:4. ^-£^£#(2)^- # 

71 ££^(1)4 ^#^£7> 7)^5L*))x) ^4- ^ ^1^^151 

1- £r.£*]H^-(3H m] E£^ TEC £-51*lH*i4t- ^^-^5.^ ¥^ £r 

5H£sHl -^^l-Tfl AWG ^7>(10)7> <^^*V ^r£(7l§-&£) ^4- oH, 

§1M ^J|£(5)H 7 J.<g A | <gol *V ^ofl ^l-^^^l ^rjl AWG i4(10H JII^l 

tt4. 

<54> fsY# Aj-^ ^olH^ ^-^^o] oflo]) ^^0.4, it 

^ £ ^4 Aj^4 M A ] oflofl ^7^^ o]-q 5)^ ^#5>^ Jf-^ 

^^«V C>lJ|5} o] ^^4 ^#ofl ^*fl *j«4 *Vcf. 



24-14 



1020020047181 #3 ^*>: 2002/11/8 



24-15 



1020020047181 #3 2002/11/8 

1] 

#7l ^-f^l ±.7} 9] ^^N^I 

#7l &5.<&*\£\ tfl-g-Sl^ Al^sq- #71 #-fA] 7l^^£ofl 

#7l ^r£UlJ57«-^ a o > 7 i ^^i^ .SLa?^ o}^S.=L *±S_3. <£Wtt D/A 

#7] o>^zl AlJiS. ^-^V^ol Oo] 5)5.^ o>^zi^«y. ^^^S PID *ll 

<H*H f£i^ A Jlt #^*Kr ^s.^. PID *1H^-; ^ 

#71 ov^-s-n pid ^H^f^l -&£;£## Jl<>11 2]«11 #71 ^7>si ^£1- ^ oi 

2] 

%^.Ai ^>7V ^ ^JE^sHl ^&S>7fl ^^tb #£.-tt *m ^£Ji# 

#^ofl c-lo^, 

#7l #^-A} Aj-g-^tr^ ^-£AJ1^5>1-; 

#71 ^rS^A-151 ^#^£<^1 tfl-§-S]^ Ajjrs]. a o V 7 ] ±7 ±°) 7l§^H^l xfl-g- 

Sl^ #Jr£>l *>o] ^ £ U]Ji7«S].; 
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A o v 7l ^^11 AlJiS ^^-^ iL^V^ol o^l ^^l^<y ^£.3. PID ^1<H^V 
^ £5. Jitf IJ-^Rt q*)^ PID ^IH^; g 

^71 PID aW-M #^4IJl« o>^zl £^Kr D/A ^i^E^; 

3] 

^71 SLx}$o] 00} S)5L^ ^ pID ^o^o] ^JEJi^ 

IH^Hr 3*11 PID *H-¥-; ^ 

A oM 3*11 pid #^^3L# ^$*>fe- D/A ^l^Ei^; 
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4] 
5] 

*)1 1 ^> xfl*] »1 3 ^ %H1 
[3t^ 6] 

l^^S -ej-oltt] ^ ^^-7lS. ^€ ^ 7i^<g 
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71 

t^*Rr ^4; 

#7] c)^^ i^^-i- d/a £«-*H -tlss. 4^4; 

8] 

A <M i7}5] 7l^£ofl tfl-§-5^ *l>o] ^-t}^ ^ 

#7] ^^^t# A/D €£*H 4Ul*M*Ht o^o^ ^-a- If. 
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13 t 1 * 9] 

7] 7)&-&S.<% Efl-g-s)^ i^^-ir *tM8sRr 4*34; 

#7l iL*>&# A/D ^lH^lJLS 4*<34; 
^7} ^«r€ <%M 2.Z}#6\ 07} $5.^ t\x)^q*) ^ o.s PID 

4>7l cl^ll PID ^H^l 5]*f| ^iJll- D/A £€-«H ^SZL^O] £.EJ£# 

1^3 *Kr 4*3; ^ 
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